Importance of serine 200 for functional activities of the hemagglutinin-neuraminidase protein of Newcastle Disease Virus.
Newcastle disease virus (NDV) is an avian paramyxovirus with replication competence in human tumor cells and interesting anti-neoplastic and immune stimulatory properties. In order to increase tumor selectivity of replication, we prepared mutants from the avirulent strain Ulster with monocyclic replication cycle and adapted them for multicyclic replication in human melanoma cells. Two mutants (M1 and M2) showed interesting functional differences: while M2 showed T cell co-stimulatory effects in a tumor-specific cytotoxic T lymphocyte (CTL) assay, M1 did not. A distinct difference of these 2 virus mutants appeared also when testing their capacity to induce interferon-alpha and -beta as well as tumor necrosis factor-related apoptosis-inducing ligand (TRAIL) molecules in human monocytes. Sequence analysis of the hemagglutinin-neuraminidase (HN) molecules of the 2 virus mutants showed 7 non-silent mutational differences. Upon cloning of the HN mutant genes into an expression vector and transfection of cells, only HN derived from M2 (HN-M2) was detected at the cell surface by immunostaining with specific antibodies and showed hemadsorption and neuraminidase activity. In order to define which amino acid was responsible for the loss of functional activity of HN derived from M1 (HN-M1), distinct HN mutants were generated via site-directed mutagenesis and tested. Substitution of serine 200 by a proline abrogated HN expression and its hemadsorption and neuraminidase activities. Molecular modeling revealed that proline 200 in HN influences flexibility of a loop near the entrance to the neuraminidase active site, a function that may be crucial for the functions of this viral protein.